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STRUCTURE: FUNCTION RELATIONSHIPS IN THE 
GLUTATHIONE TRANSFERASES 

Richard N. Armstrong, Department of Chemistry and Biochemistry, 
University of Maryland, College Park, Maryland 20742 USA 

The relationship between catalytic prowess and the structure of the cytosolic 
glutathione S-transferases as reveal^ by regional and site-specific 
mutagenesis and the physical techniques of NMR spectroscopy and x-ray 
crystallography will be discussed. The interplay of the molecular biological 
manipulation of the gene and gene products with the physical and catalync 
characterization of native and altered enzyines will be emphasized in an 
attempt to elucidate the influence of the active site structure on the catalytic 
propenies of the class mu isoenzymes. 
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ACTIVE SITE-DIRECTED INHIBITION 


WHIiam L Alworth, Department of Chemistry, Tulane University New 
Orleans, LA 70118, U.S.A. 

Selective inhibitors of cytochrome P450 dependent activities have been 
us^ in attempts to distinguish catalysis by various P450 isozymes. The 
inhibition of P450 dependent catalysis is influenced by a combination of 
hydrophobic, electronic, and stereochemical effects and compounds that 
bind reversibly and function as either alternate substrates or as ligand 
binding reagents provide limited information concerning details of the active- 
sties of different P450 isozymes. Mechanism-based irreversible inhibitors 
(suicide inhibitors) of P450 dependent enzymes have been developed which 
do provide useful information about the active-site regions of the P450 
isozymes. Since suicide inhibitors must bind within the P450 active-site with 
a potentially reactive functional group in juxtaposition to the perferryl 
oxygen, ^icide inhibition implies that a given molecule is complementary 
to the active-site. Furthermore, as demonstrated by Ortiz de Montellano 
and his coworkers, when suicide inhibitors act by binding irreversibly to 
groups within the active-site the resulting products can be used to deduce 
features of active-site geometry. Experiments utilizing substituted 
acetylenes as suicide inhibitors of P450 isozymes demonstrate that this 
class of compound may be used both to differentiate among active-sties of 
P450 isozymes and to establish structural features of particular P450 active- 
sites. Sitx!e metabolic activation of acetylenes by P450 catalysis depends 
critically on the relative positioning of the carbon-to-carbon triple bond and 
the perferryt oxygen, suicide inhibition of P450 isozymes by acetylenes is 
critically dependent upon complementary binding within the active-site 
Recent results indicate acetylenes can be employed in vivo as selective 
fickle inhibitors of the particular P450 isozymes that are responsible for 
the activation of chemical procarcinogens. Some of the research described 
has been supported by grant CA 38192 from the USPHS. 
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bioactivation and toxicity - IMPUCATtONS FOR DRUG DESIGN 

T|iftmag A Raillie. Department of Medicinal Chemistry, School of Pharmacy, 
BG-20, University of Washington, Seattid, WA 98195, USA 

An important principle which has emerged from mechanistic studies in 
biochemical toxicology is that many drugs, industrial diemicais, pesticides a^ 
oollutants are not toxic per se, but elicit their adverse effects only after 
metabolism to chemically-reactive intermediates which interact with er^ogenous 
components of the host cell. These reactive intermediates, which may be 
oroduced by oxidation, reduction or conjugation process, are electrophilic in 
nature and bind covalently to a variety of cellular constituents including proteins 
and nucleic acids. In some cases, the consequences of such xenobiotic- 
macromolecule interactions are lethal to the host, in that they may re^lt 'n 
necrosis or the initiation of neoplastic states. In other cases, however, the 
consequences are less dramatic. For example, the enzymes which catalyze the 
formation of reactive metabolites may themselves serve as targets for either 
covalent modif ication or metabolic complex formation, resulting in irreversible ar^ 
reversible enzyme inhibition, respectively. Such phenomena represent the basis 
for several known drug-drug interactions where f'earai^ 'S 

impaired as a result of inhibition of a key enzyme (e.g. cytochrome P-450) by the 

first drug. 

Whatever the nature of the adverse effect associated with a particular 
foreiqn compound, detailed information on the metabolic fate of that agent can 
often be of considerable practical value in providing Te^* for the rational design 
of new drugs with improved therapeutic indices. In this presertation, exampjes 
will be given of two compounds which undergoflietabolism to chemically-reartive 
intermediates, and where an understanding of the f8s^"sible meta^lw 
pathways is being exploited in order to search for analogs wrth decreased toxicity. 
The dnjgs which will be discussed are Af-methylformamide, an expenmental 
antineoplastic agent which causes liver toxicity in both ^imals and human 
subjects, and stiripentol. a new antiepileptic drug which inhibits cytochrome 
P-450 activity and thereby causes a variety of drog-drag mteractions. 
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FREE RADICALS: EFFECTS AND PROTECTION MECHANISMS 

Phaimacochemistiy. Fac. of Chemistiy. Vrije Univcrsiieit De 
Boelelaan 1083.1081 HV Amsterdam. ^ ^ 

‘he physiology and 

pathogenesis. It has been suggested that the early involvement of free radicals in the 
evolution of hfe explains their ubiquitous presence and vital physiological role The 

ox^^^h^'^OS).*^" “ '""® " '»'i‘h reactive 

of xenobiotics. in the regulation of contraction 
of smoo* muscle and in the phagocytic cell function. Damage inflicted by ROS mav 
polyunsaturated fatty acids Oipid peroxidation). DNA. proteins and cartohydratj 
In ^juncUOT with the omnipresent ROS generation, the organism has been equipped 
widi a complex ann^ of effective defence systems in order to prevent ROS damaam 
^ ^ust^ts. The ^ctural characteristics of the cell membrane form a dcfenL in 
Itself. Pe^uon of ROS mto the hydrophobic layer -where initiation of lipid 
^xrjmon takes place- wUl not occur readily. A classification in defence systems Li 
according to the level at which they interfere with the lipid peroxidation 

^ first line of defence includes the factors that prohibit the formation of. or scavenginit 
of primary iniuators of the lipid peroxidation process, like metal-iron-binding proteins® 
or the enzymes superoxide dismutase. catalase and selenium-dependent glurathione’ 

Sn E and C as well as p-carotene may scavenge ROS and 

can^^ be classified as telonging to the first line of defence. However, particularly 
h ^ ^ C can be regarded as chain-breaking antioxiSu Also 

antioxidant (second line defence). The 
m«abohsm of lipid peroxidauon products forms the third line of defence This t^ of 
drfence can also be recognized in the process of oxidative damage to nudeic S 
Jf^I^ acuwty IS stimulated by preceding ROS mediated inoiein abberations 111010 
«an^lay between various defence systems. Novel antioxidam drugs are now teing 


qpECIES DIFFERENCES IN PROTEIN BINDING 
Frans M. Belpaire, Heymans Institute of 
pharmacology, University of Gent Medical School, 
Gent, Belgium 

For most drugs, a systematic comparison of protein 
binding between species is lacking. However, 
conclusions based on comparison of results from 
different studies, can be misleading. Indeed, the 
percentage binding obtained depends on a number of 
experimental conditions, e.g. the method used and 
the concentration of the drug. ^ 

species differences in the degree of binding to 
plasma proteins have been found for a nu^er of 
drugs. Acidic drugs, which are mainly bound to 
albumin, are in general more extensively bound to 
serum in human beings than in other mammalian 
species. Nevertheless, the extent of binding in 
mammalian species is for most drugs within a/^nge 
which permits a general classification of the 
binding as high, moderate or low. The observed 
differences may reflect different binding 
affinities as well as differences in albumin 
concentration. 

For drugs mainly bound to AAG such as ^ oxprenolol, 
propranolol and disopyramide, the differences in 
extent of binding between species are more 
pronounced but data in the literature are scarce. 
Enantioselectivity of binding to serum proteins can 
be species-dependent, both for albumin and for AAG. 
Protein binding plays a major role in the 
distribution and elimination of drugs and some of 
the differences in the pharmacokinetics among 
species, can be explained by differences in protein 
binding. 
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TP-J^SGENIC ANIMALS 

w. R. E. . Du Pont de Nemours s Company 

fJnn'lC Systems, 331 Treble Cove Roarfi 

(500-3), North Billerica MA 01826 OSA 

1980s, exogenous genetic materia^ vua 
k? into mouse embr-os leading to 

«,ble integration of the forelgi OKA “Hobae- 

thi2^i transgenic animals. Today 

this technology has become . key research tool in 

«gulat?S of gen 
fprhnr^i ^ org<, nisjr.a. M, re recently this 

technology has been applied to the discovery of new^ 
active molecules and for the under- 
ther^hh^ these processes can be altered ei- " 

1. Outline some of the problems in establishing a 

3 ee”cr"''Leo?^‘-‘' pharmacological re- ^ 

see .ch. Specific emphasis will be place on the 
de wlopment of the MMxv-v-Ha-ras (Sinn, et al 

transoeni^^ 1987) and other oncogene-containing 
tr4ns9^6n£c mouse moc* ils, ^ ^ 

2. Discuss the general principles used to solve 

associated with dei^lopJng a ' 
lar cliaracterization program. In par?icu-- 

fJliv effort Involved in 

discussed” ^ transgenic model will be ; 

applications of trans- ' 

proc. —s ^lt^die^*oJ'^“h evaluation 

dlet--v Studies of chemopreventive agents and . 

genie"« ^ f«ct3 ./j: cancer iovelopment .'.n th-^ frans- 
genic ai.imals w^ii be shown. 


;^DDUCTS of ethylene oxide and vinyl chloride as 

IjsfDiCATORS OF EXPOSURE 

^|v/r Bolt. U. Fost, M. Leutbecher, E. Hallier, H. Peter 

Inst, of Occupational Health, Univ. Dortmund, Ardeystr. 67, D-46(X) Dortmund, 

FRG 

Ethylene oxide, a carcinogen in animals, is a major plastic montmer and sterilizing 
agent for heat sensitive materials. It is present in exhaust fiimes, cigarette smoke and 
ddereents manufactured on the basis of polyethylene glycol. In addition, it is formed 
mctabolically in mammals from inhaled eUiylene. Vinyl chloride, a proven hum^ 
carcinogen, is also a major plastic monomer and can be formed by anaerobic bactwa 
in soil from the ubiquitous pollutants trichloroethylene and pcrchloroethylene.. This 
can lead to a contamination of drinking water by the ^bstanre. 

Male Sprague-Dawley rats were exposed by inhalation to either ethylene 
oxide or vinyl chloride (3 doses/expeiimenq 3 animals/doseX The ^“"ds 
were sacrificed and liver DNA isolated by phenol ex^uon. The adducts "Z- 
( 2 -hydroxoethyl)guanine in the case of ethylene oxide exposure and 7-(i- 
oxoethyl)guanine in the case of vinyl chloride exposure were subsequently 
determined by gas chromatography/ mass spectrometry. The chemical bm^g 
indices (CBI) according to Lutz were calculated and compared with data 
published by other authors. A 70 fold higher genotoxic nsk was thus found for 

vinyl chloride as compared to ethylene oxide. . , . r.v,. # 

In addition, 7-(2-hydroxoethyl)guanine was dctennmcd m lymphwyte DNA ot 
animals and humans that had not been experimeiddlly or occupationally exposed to 
ethylene oxide. A high adduct level was found, which suf^rts the above menuoned 

exposure to the substanceduetoenvironmentalpolWtiOTaifoendogenousprodu^on. 

F inall y, l^C-iabelled ethylene oxide was applied in vitro to human blood 
samples. The distribution pattern of radioactivity in the different blood 
compartments shows the influence of an enzyme polymorphism for ethylene 
oxide, which may modulate the formation of adducts. 
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LACTATIONAL TRANSFER OF A LOW DOSE OF 3 4 4'-TFTRA 

2.2'.4.4'.5.5’-Hm6HLORO- 

BIPHENYL (HCB) INDUCES CYTOCHROME P-450IVA1 IN NEONATES 
EVIDENCE FOR A SYNERGISTIC MECHANISM 

Klaus D. Haegele. Marion Merrell 

Dow, Strasbourg, France 

Lactational transfer of either TCB or HCB or a combina¬ 
tion of both PCB-congener resulted in significant neona¬ 
tal induction of total cytochrome P-450 and cytochrome 
5 * y contrast, the N-demethylation of aminopyrine and 

significantly reduced in response 
to TCB or combined treatment. This suggests a reduction 
ot expressed catalytic activities of cytochrome P-450IIB 
reatment with TCB resulted in the induction of EROD 
activities, however, combined treatment with HCB and TCB 
resulted in significant increases in EROD activities 
when compared with the TCB treatment alone. Enzyme activ¬ 
ities normally associated with peroxisomal proliferation 
reduced in response to treatment with 
combined treatment with HCB 

and TCB caused a highly significant reduction in peroxi¬ 
somal p-oxidation and fatty acid Co A oxidation. The 
specific cytochrome P-450IVA1 concentration was signifi¬ 
cantly increased in response to HCB and TCB treatment 
however combined treatment with both PCB-congener 
resulted in a further increased (p < 0.01) expression of 
cytochr^ P-A50IVA1. -mis .uggesi . potentST^^xl- 
t^ mechanism in response to a combined treatment. It is 
pressed that PCBs induce cytochrome P-450IVA1 bv a 
mechanism that is likely to differ fundamentally to that 
observed by treatment with hypolipodaemic drugs. 


OXIDATIVE METABOLISM IN VIVO 
D.D. Breimer 

Division of Pharmacology 
Center for Bio-Pharmaceutical Sciences 
Leiden University, The Netherlands 

oxidative metabolism in man exhibits quite a 
variety of reactions, it involves several iso¬ 
zymes of the cytochrome P-450 family (and some 
other enzymes) and it shows a large degree of 
inter-subject variability in metabolic capacity. 
The latter issue has received major attention 
during the last decade, with the detection of 
the genetic polymorphism of the debrisoquine/ 
sparteine type and the mephenytoin type. Fur¬ 
thermore a wealth of information became avai¬ 
lable on the various factors contributing to 
variability in the rate of drug metabolism 
through induction and inhibition and on the 
selectivity thereof with respect to the dif¬ 
ferent isozymes involved. 

Several probe drugs have been evaluated to 
assess oxidative drug metabolizing enzyme ac¬ 
tivity in vivo in man, such as antipyrine, ami— 
nopyrine, hexobarbital, theophylline, nifedi¬ 
pine. In order to obtain a more or less "com¬ 
plete” spectrum of isozyme activities, more 
than one probe drug is needed. By using a "cock¬ 
tail" of suitable probes the existence of ge¬ 
netic polymorphisms, as well as the influence of 
factors and conditions affecting enzyme activity 
can be assessed in or two experimental sessions.* 

*D.D.Breimer & J.Schellens, TiPs 11:223 (1990). 
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VIA 

post-column reaction detection - with pretreatment and/or 

via 'race enrichment and sample clean-uo 

as also in environmental - analv^ic -n,-» wiociy used in biomedical - 
reaaon m^ some attention, because undue 


cpECIES differences in XENOBIOnC METABOLISM: 
I puz^WORTHSOLVlNG! 

^ .f Pharmacology and Toxicology St M^s 

I flSpital Medical School (Imperial College), London W2 IPG, 

' England 

' Soecies differences in the metabolism of xenobiotics arejjf 
! abiding interest to the drug metabohsm saenta^, bemg of bo^ 
Sidamental and practical significance. These 
* maior biological variables influencmg metabohsm ^d their 
~ study give insight into the evolution ^d regulation of 

- metabolism at the most basic level. These 

' of major practical concern since v^ations 
: commonly underlie inter-species differences in both deswed 

and undesired effects of chemicals on hving orgasms. The 
recognition and, increasingly, the understanding of the 
; mechanistic basis of such species differences ^ essenti^ for 
the objective extrapolation of animal data to humans and has 
become a cornerstone of the safety ev^uation of drugs ^d a 
i wide range of other chemicals to which the human population 

is accidentally or dehberately exposed. , 

Examples of fundamental studies on species differences ^d 

- i their practical exploitation wiU be drawn from current work m 

the author's laboratory, including interspeaes variations m 
the stereochemistry of drug oxidation and reduction, the 
metabolism of glutathione conjugates and the role of species 
differences in metabolism in the safety assessment of foo 
flavours and natural dietary toxins. 
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COMPLEX FORMATION BETWEEN RABBim 
LUNG FLAVIN-CONTAINING MONOOXYGENASE ANiS 
CALREnCUUN ^ 

John R. Cashman^ Shenheng Guan*, Arnold M. Falick^ and DaviS 
E. Wilhams-i, Department of Pharmaceutical Chemistryl, University 
Cdifomia, San Francisco, CA 94143-0446 and Department of fWI 
Science and Technology^, Oregon State University, C<Mvallis, OR 97331;* 

Rabbit lung flavin-containing monooxygenase (FMO, ECl 
1.14.13.8) was denatured, reduced, carboxymethylated, digested with s 
endoprote^ase Glu-C or trypsin and subjected to mass spectrometric-d 
walysis. The ammo acid sequences of selected peptides were detetmineda 
by tandem inass spectrometry. Over 90% of rabbit lung FMO was - 
mapped by liquid secondary ion mass spectrometry. The FMO N- » 
terminal piino acid was found to be N-acetylated, and the N-tenninal 23 
w^o acid peptide contained an FAD binding domain consisting of Gly- 1 
X-Gly-X-X-Gly. Another peptide was found to contain a NADP+ ^ 
binding Jimain consisting of Gly-X-Gly-X-X-Ala. The peptide sequence " 
was confmned by tandem mass spectrometric sequencing of proteolytic 
glides. The .sequence was found to be identical to the peptide sequence ® 
deduced from the cDNA data and the previously published gas phase t 
sequencmg data. d 

Further mass spectrometry and protein analytical work*^ 
unambiguously showed that rabbit lung FMO existed in tight J 

with a calcium-bmding protein, calreticulin. Over 68% of rabbit lung 
c^ocuhn w^ mapp^ by LSIMS. Tandem mass spectrometric and gas.? 
pha% sequencing studies provided direct evidence for the identification (rf f | 
the N-tenninal and other rabbit lung calreticulin-derived peptide sequences J i 
• that were identical to other previously reported calieticulins. The * 
complexation of calreticulin to rabbit lung FMO could account for some of -* 
the unusual physical properties of this FMO enzyme form. ^ 

grants from the NIH (GM 36426 to J.R.C., HL , 
38650 to D.E.W., Md RR 01614 to A.L. Burlingame, Director, UCSF"* 
Bioorganic Biomedical Mass Spectrometry Resource). 


jlOACTIVATION AND PHYSIOLOGICAL MODELLING 

.7 clewell III and Melvin E. Andersen (a), 

Ilf^Hazards Divikl^n, Armstrong Laboratory, 
Sright-Patterson Air Force Base, Ohio, USA 

. 4 nttansformation reactions often play a significant 
®ile in modulating the toxicity of xenobiotics. 

' itfivelv innocuous substances can be converted to 
Stihl^toLc reactive metabolites. Conversely, toxic 
^^hBtances can be biotransformed to forms which are less 
‘active or more readily excreted, thus limiting the 
of their biological action. Evaluation of the 
"neoendent toxicity of these compounds requires a 

Sa's^r:? tl!^ U«e-dejendent concentration of the toxic 

1! in hhe taraet tissue. It is not sufficient to 
imolJ relate obLrved incidence of toxicity to exposure 
^^SceLration or administered dose. The relationship 
between an external measure of dose and the ’^"^ernal 
"effective" dose can be greatly complicated by the 
interaction of such factors as capacity-limited 
biochemical processes, perfusion 

induction or inhibition of actual 

Pharmacokinetic models which are based on the actual 
ohysiological structure of the animal can incorporate 
these dose-dependent processes explicitly, providing a 
OohOren^desc^iption of seemingly complex behavior. In 
addition, their physiological structure makes them a 
valuable adjunct to experimental ^ 

lecLnisms and kinetics of biotransformation and in 
3«cribing the variation of these^ocesses across 
soecies This presentation will describe the process or 
dLeloping a physiologically based pharmacokinetic model 
anri nse of the model to investigate the biochemical 

processes which determine the kinetics and toxicity of a 
The aDolication of the model to estimate 
o. .ni~i ..d 

assays will also be described. 

(a) Current address: Chemical Industry Institute of 

M>.Itch Tri.n,l. Park, docth catolina, USX 
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ENDOGENOUS AND EXOGENOUS SUBSTRATES FOR'* 
PULMONARY EPITHELIAL UPTAKE SYSTEMS j 

Gerald M. Cohen and Lewis L. Smith, Toxicology Unit, The * 
School of Pharmacy, University of London and ICI Central * 
Toxicology Laboratories, Macclesfield, Cheshire. 

The herbicide paraquat is selectively toxic to the lung. In the - 
course of study of this selective toxicity, it was observed that 
paraquat was selectively accumulated in the lung by an energy 
and temperature dependent mechanism. The uptake of 
paraquat appears to be predominantly into alveolar epithelial 
type 1 and type 2 cells and Clara cells. A similar uptake 2 
system appears to be responsible for the accumulation of the 
endogenous oligoamines, putresdne, spermidine and spermine. 
More recently, we have shown that other endogenous molecules -• 
such as the disulphide cystamine are also accumulated by this j 
upt^e S 3 rstem. Following its accumulation, cystamine is ^ 
rapidly metabolised to taurine, which may Ite an effective ^ 
antioxidant or an inflammatory agent in the limg. In addition,» 
the lung also possesses a separate uptake sjrstem for the * 
accumulation of taurine. A similar but not identical uptake ! 
system for the accumulation of polyamines and structurally-i j 
related molecules is also found in tumour tissue and may' ■ 
provide a basis for the design of selectively toxic ^ 

* agents. ,* 

ACKNOWLEDGEMENT: This work was supported in part" 
fix>m the Cancer Research Campaign of Great Britain. 


transport mechanisms in the kidney. 

Hare E. De Broe, Department of Nephrology-Hypertension, 
University of Antwerp, Antwerp, Belgium. 

Renal excretion of drugs is the result of different mechan¬ 
isms: glomerular filtration, passive back diffusion, binding 
tot he brush border of the proximal tubular cell followed by 
pinocytosis (fluid phase, carrier mediated), tubular secre¬ 
tion and tubular reabsorption. Of these mechanisms the last 
three are saturable as they involve carrier transport. This 
also implies that carried mediated pinocytosis, tubular se¬ 
cretion and tubular reabsorption are susceptible to competi¬ 
tion between similar substrates for the common carrier site. 
Furthermore, transport via these mechanisms is energy depen¬ 
dent, it is so-called active transport able to concentrate a 
drug. Two examples of such transport mechanisms having im¬ 
portant impact on their potential nephrotoxic effect will be 
discussed: renal handling of aminoglycosides and B-lactam. 
Insights into the renal handling, mechanism of nephrotoxic¬ 
ity and the identification of risk factors enable the clini¬ 
cian to reduce drastically the prevalence and degree or 
renal damage induced by aminoglycosides and B-lactams. 

- ME De Broe et al. Early effects of gentamicin, tobramycin 
and amikacin on the human kidney. Ki^lney Int 25: 643, 1984. 

- BM Tune. The nephrotoxicity of cephalosporin antibiotics - 
structure-activity relationships. Comments Tox 1: 145, 1986. 

- G Laurent et al. Kidney tissue repair after nephrotoxic 
injury: biochemical and morphological characterization. CRC 
Crit Rev Anat Sci 19: 147, 1989. 

- GA Verpooten et al. Once daily dosing decreases accumula¬ 
tion of gentamicin and netilmicin. Clin Pharmacol Ther 45: 
22, 1989. 

- ME De Broe et al. Influence of dosage schedule on renal 
cortical accumulation of amikacin and tobramycin in man. J 
Antimicrob Chemother 1991 (in press). 
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, interaction of diflunisal acyl glucuronide and 

rre ISOMERS WITH ALBUMIN ...... 

^ Ronald G. Dickinson and Andrew R. King, Department of Medicme 
of The University of Queensland, Royal Brisbane Hospital, Brisbane 
S 4029, Australia 

Acyl glucuronides are potentially reactive metabolites, capable of 
undergoing hydrolysis, intramolecular rearrangement (isomerisation 
via acyl migration) and intermolecular covalent bonding reactions to 
protein (i.e. drug-protein adduct formation). The mechanism of 
adduct formation is uncertain, but transacylation (with -SH, -OH, 
•NHz groups on protein) and SchifPs base formation (with -NH 2 
groups of lysine residues) have been suggested. Acyl migration is a 
prerequisite for the latter mechanism. 

Diflunisal acyl glucuronide (DAG) and its individual 2-, 3- and 4-0- 
acyl migration isomers were purified (preparative HPLC) from the 
urine of a volunteer who ingested diflunisal (DF). After incubation 
(at concentration ca. 55 jig DF equivalents/ml) with human serum 
albumin (HSA, 40 mg/ml) at pH 7.4 and 37“ C, DF-HSA adduct 
formation was much greater from the isomers than from DAG itself 
e.g. adduct concentrations at 2 hr were 1.1, 4.9, 7.1 and 18.7 ng DF 
equivalents/ml for DAG and its 2-, 3- and 4-isomers, respectively, 
i After incubation of DAG and an equMolar mixture of its three 
' isomers in 1:1 (v/v) methanol/phosphate buffer pH 7.4 at 37“ Q 
formation of DF methyl ester (le. a transacylation reaction) was 7 
times greater from DAG than from its isomers after 10 mm 
incubation. The results therefore do not support contention that 
transacylation constitutes the predominant mechanism of formation 
of covalent adducts of DF with HSA in vitro. 


28 


29 


c9j:noss202 


Source: https://www.inclustrydocuments.ucsf.eclu/docs/khdlOOOO 



GENETICALLY ENGINEERED V79 CELLS 
FOR DRUG METABOLISM STUDIES 

Johannes Doehmer, Catherine Janssens, Michael* 
Edigkaufer, Martina Barrenscheen, Karl Ludwig Platt * 
Hansruedi Glatt, Albrecht Seidel and Franz Oesch, Institut ' 
fur Toxikologie, UniversitAt Mainz, Germany 

Mammalian cells are being genetically engineered for 
stable expression of xenobiotics metabolizing enzymes. 
This approach marks a fundamental and new development in 
the field of in vitro biotransformation models. 

This laboratory concentrates on the development of V79 
Chinese hamster derived cells genetically engineered for 
stable expression of cytochromes P450. V79 cells have been 
chosen to serve as recipient cell in cDNA mediated gene 
transfer for various reasons. V79 cells have been the 
preferred indicator cells in mutagenicity and cytotoxicity 
studies for almost twenty years. They are extremely well 
adapted to culture conditions, as they are among the ' 
fastest growing cell lines with an average doubling time 
of 12 hours, and as their karyotype is very stable. 
However, V79 Chinese hamster cells lack cytochrome P450 i 
activity. As there is no endogenous P450 background: 
activity, genetically engineered V79 cells are highly . 
defined for one particular P450 isoform. This has already ' 
been demonstrated for rat cytochromes P450IIB1 (1), 
P450IA1 (2), and P450IA2 (3) in metabolism-, mutagenicity-' 

, and cytotoxicity-studies. Recently, V79 cells were’ 
^uccesfully transfected with human cytochromes P450IA2 and ‘‘■ 
IIEl cDNA. il) : Doehmer et al., PMAS, vol. 85,57 6 9-5773,. : 
1988; (2):Dogra et al.,Mol Pharmacol,vol.37,608-613, 1990; . 
(3): Janssens et al., submitted; 

Supported by Deutsche Forschungsgemeinschaft (SFB302) and 
Bundesgesundheitsamt (ZEBET) 


hemoglobin and dna adducts 

p.B. Farmer and E. Bailey, MRC Toxicology Unit, Woodmansterne Road, 
Carshalton, Surrey, SMB 4EF, U.K. 

the monitoring of human exposure to selected genotoxic carcinogens has 
been achieved by determinations of the amounts of covalently-bound 
nroducts (adducts) that these compounds form with nucleic acids or 
proteins. The measurement of DNA adducts may be achieved using 
»p-postlabelling, immunological or physicochemical techniques (eg. 
fluorescence, mass spectrometry). Sensitivities up to the detection of 

1 modified base per 10 ’® bases may be achieved by P-postlabelling. The 

: protein most commonly used for carcinogen adduct determination is 
j hemoglobin (Hb), for reasons of its ready availability and long life time in 
‘ man (120 days). The most widely used analytical technique for Hb adduct 
i determination is gas chromatography-mass spectrometry (GC-MS), 
i although immunological techniques have also been developed. Recent 
• developments in DNA and Hb adduct determination, with particular 
I emphasis on GC-MS approaches, will be reviewed and selected examples 
from occupational, environmental and medicinal human exposure to 
: genotoxic species will be presented. 

I For example, hydrolysis of DNA with which benzo(a)pyrene has formed an 
adduct (via its metabolic activation to the 7,8-dihydrodiol,9,10-epoxide) 

' yields the 7,8,9,10 tetrol which may be exuacted and analysed by 
; fluorescence spectroscopy or GC-MS. Genotoxic activation of styrene is to 
i the 7,8-epoxide which forms esters with carboxylic acids in Hb which may 
similarly be hydrolysed liberating styrene glyCd which can be determined 
by GC-MS. Aromatic amine adducts with Hb include cysteine sulphin- 
amides which are also susceptible to hydrolysis; the use of a me^od for 
determining occupational exposure to 4,4'-methylene dianiline vvill be 
demonstrated. A modified Edman degradation allows the quantitation of 
carcinogen adducts formed following exposure to alkylating agents, at the 
N-terminal position of Hb. We have employed this technique to moiiitor 
exposure to hydroxyethylating agents from cigarette smoke and aiiti-cancer 
chloroethyinitrosoureas, and occupational exposure to ethylene oxide and 
styrene oxide. 
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Source: https://www.inciustryciocuments.ucsf.eciu/docs/khdl0000 


